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PROBLEM TO BE SOLVED: To make the holding of a 
high color rendering property and the lowering of a 
color temperature compatible by using a high color 
rendering and high color temperature light emitting tube 
and enhance efficiency by improving a heat reserving 
property of the light emitting tube. 

SOLUTION: An opaque heat reserving film 6 i s formed on 
the surface of the end of a light emitting part 4 of a 
light emitting tube 1 in which metallic halide, mercury 
and gas for starting are filled inside and electrodes 2 , 

2 are provided at both the ends. In the remaining light 
emitting part 4, a Nue and infrared ray cut filter film 

3 which has a spectral transmission characteristic in 
which the average transmissivity of visible light 
shorter wavelength areas 380 to 600 nm is 50% or more, 
the average transmissivity of visible light longer 
wavelength areas 600 to 780 nm is 90% or more and the 
average transmissivity of Infrared ray areas 780 to 3000 
nm is 75% or more and at least one trough- shaped 
reflection band in each of the visible tight shorter 




a9)H*sitiT/r (J p) (12) & ^ 1^ ^ ^ (A) iumnmw^m^n 

#11^10-284005 

(43)i;^rea 5}£gEiOi? (1998)10^236 



(SDlntCl.* miB^ F I 

HOI J 61/40 HOI J 61/40 

61/35 61/35 C 



(21) mmmn »h¥9 -94419 

(22) ffiSB ¥^9^(1997) 3 H31B 



(54) mmo^m 

(57) [SJKj] 

mm) mm&v'm^u&(om^^mi^r. mn^ 

m (DW'i^mMm^^SCPA&.±. 600-78 
Onm (D¥i^igM$^^90?^t(±. ^il-^fl^ 78a-3O0Onm 

cD¥i^sa*?!)^73%w±"c*f). K'^'^iM.ytmm&mm 
^)v^m3 ^mf&L-c j>t^)i^j^z^^ h'yy^ ^mf&r 



ffiiEii* a««<z)»c8 FD (ifeiiH) 



(71) USA 000000192 

«:RffiiiES3Tai2S4^ 

(72) 5!W# 

(72)a5l# in# w 

(74)^^3®A ^n± S-h «f& 



1 




1 : 

2 : 

4 : 3t&tBSlS 
6 : ^a^^MB! 



S^I^ 380~600nm (DW-i^T^mifiSCPA&.±. oJWtm. 

600~ 780nin <D^iimMMi)^9(PAl:J.±. 
mm 78O~3OOOniii©¥l^S3a^*«75?^tU:-C*0. fi"^ 

B.oaii^S'l^ffl^iSf^S*^ 900-13 

^^•s.iS*3ll3^.«2lBi£©^^'J^''^^-^ f^>7'. 
^n-enii^3s < t i ja#^5>, wMm^Mm\tw.{t'^ > 

(Ta, O, ) . mit^^> (T10, ) . mitv>}^=' 
^t>h. (zro. ) . mv^-y^'^h. <HfO. ) , Kib- 

(Nb. o. ) ©i,»-rtiA^*^e.feO. tg<aii!lf*®» 
ZLK^taig (SiO, ) 1PhUi>XLi:.^^t-t^mm. 
1 ~4<DL»-m*> 1 ^{ciei£©> F ^ 

^ (SiO. ) i©S^^{b!^*ie>«lfiS3n-CI,»SCt€: 

Ci»^7] tiria^^fe^w. tjA^iivMay^ibiejt 

ly-c^iK::^5^i?■^»A (Nd ) (D-'Nay>{b^*#t?c<t 

?:!^§4<fc T z>mim. 3 ~ 6 ©t ifn*^ 1 jscciaig©jf ^ 



) !ttga¥ 10-284005 

2 

[000 1] 
[0002] 

Sy'i7A (Dy ) 5:t^A3-lt/<:j< f K7>7'». 

^K^>:^w. .'^jtT^©aias*^Hiafcss<, 
xyuw^i. (Dv ) A (Nd ) ^n^m^ 

5^r-5^5fetW> 6O00~7500Kil<»^lfi5C»feMa©3l£* 
^ir^, cayfc^. cn^©-7 3ooo~-4oooK 

[ 0 0 0 3 ] -ec-r. ^^feifSiSXH^w^'affli-^. 

^!g*^t:r-2.<!:. c©itT^is©Sj§^ic©eaa?:^<b 

gg3p7-3 0 7 1 4 2^. «F^¥7-32 0 68 8#^ 

. Cnib©!!*^. T-i':g*520~25iraiSlg, 
=7\yV^1riifi vmiimx. ^|g:ft<w*il5~20W/cin' 
fiS©7>7--C«>o-C. *tA1JJ*SDY -Tl 
30 A) mSiMA -Dy lf.3'i7^b«J-C-*i^3fe'g«:Wt- ^ 

[0004] -Tfetofe. -«aw^j:eia)S^g^-c 

$>2.> pjmiS©SjSSW)©?fe'&51tRWtcSS^-re!NFt4© 
pjm3t^9?i5S*JS«r. «^^WJltSj*^7®©4>©«:iie/N 
d - Dv K7>:7'K:afflL/cli^> 

■7 > 7'©7C©feSffi*4000Kll©i}i-ceT3 -a-S C t *i 
-C#fc. |^iaSW(cJ:orDjtai^S<gSffliJ©^jfe 

^L/t:. jgja^fg/jNii©iS:g*'1000nmf^i5«:**3. iS® 
Jf i ffifflfr^li i 'Sr^SKfSM 0 r Aj: ^> 12g©5S5^ 
laSMS*. Nd -Dy F7>7"«caffl 
Ufc^S^r^>. Ra 92bU:©iiS<.»i^fett*0^J^L//c* 
^, ■7>7'©7C©feaS^^2000KfiT3-t**C<k*i-C' 

(!t#IS4i7 - 3 3 2 5 2 4-^rS^> o 
[0005] 

50 US. r^ctjt. sr. -s[wtmmm.^mmi>ic\^ 



3 

-as. tut>ii'^i&m\^*i y h-rsfcj*. ^^m^i^> 
ti}^$>-,fc, ttc. c(o-^immiR^mmit. -si\m<o 

[0 00 6] <i;C?>t?, ^"5'l'7■«:^^T- 
i'S*52~3^IISS®, c>t>«*^ r->3- hT-i'^^' 
jWn^-/ K5>:/j <tii¥ti*a-5 4><^ (OT, rsAMj 

'bCJli i'-^HmitAil^ < ^jr-SMlSJJJ^* , 40~ 
90W/cin' iflS©fii*WO. t|itc{i^n5rfix.5*>©fc 

5fe©feiaS4>— J^fctB^CcHK . Nd - 
Dy m^X^O)m^. feSS*^ lOOOOK?:Sx^Cifc 

^fiSft^K: J; 0 ttA^M©^^E*-t^2 ^ «^ ^^'i^ 

[0 00 7] ic5r. c©s AMi^jtlfK^ttr. e 

l3]^©#^:^-c. ^*'g«cS©:^jSl^easS*i]5SSnr 
t>^j:i,»si5^©affiK:. iiriefi^©3!rF^^*3i^Bbr, 

©J:^^craili3»«^-rS. 

[0 00 8] *r, ■5jm3feji!R5«M?raffi-r2.«^. 

So-Cfc. SAM^7tS(C*jl^r»+55'CCfe?aSeT*5 

K^©S»?rli-?>-r<t. 4K»S«:J:S^!£mffiT<t3e:© 

[0009] i fc. 3S?l«)SttS. 1$K»SlO00niroa2 
CCteW ■5SS*w©Sji^S'l^ffl*^ 50% €rTIsl S J; ^ 

tt. sAM^w©7c©eiagtfaeK:eTS-ii-^>c<!: 

*s-C^S*i, ^3tW©cti-DCCg53n-5^?fi^©J^*-'l'+' 
-iji^-r^r. SAM^'g©7>7'®E*aK«:±^ 
S-ttS©-C. ^5tlfil©5feS-t'^7lcrg©^*^?:^^c6 



10-284005 

4 

J: ssajam*i^«t» ^ n-c-Himi-^sj^siii©^^^^** 

[00 1 0] C©J:'5CC. SAM©^>:/1$14?:. o3m 
SUi^i-rSJfi^. SAM©5>-7'1^*PflWL/<£l'» 

[0 0 1 1 ] U^M<DM^)\'''^'7^ Y=7> 

10 ■S±iaPpia,#.?:IS?Sf i tcitictj: $ tx/c 4>© 

©±s?rS:^«>±t-sjia^c«iajs!imi. nimississ 
jf!F-33tf^«©ia^«c<J:^-c. SAM;rcwr<c< 

[0012] 

mij^'^^xi'- fiom©m@«rsesb-r^t2>^'g 

K^3?:^©«®©3eKaiS|5©ii>Ad: < i fc-e|5{c 

S^iS 380~600mi ©Spl^^l®$*i50%lJi±. oJWt& 
i&miMM 60O~780niil ©5p-1^2S**590g^Ut±, ^S^il-IS 
780~3O0Onni©¥1^5a**^75%lJi±-C*l5. fiO 

h 1 o®:g«li©J5W^«:WT^53'3tajaitttt:«>-^7'JV 

[0013] c ©J; ^ 

^)&tfiaPK:?i5fiX-r S c i «: J: D . pJ^t^© ^ ^ ©#fe?t 

5S!im<tffiS5S!i^©ta^f^ffl«:'*'3^ is?set?iisfeas<^ 

14©^f?*Mt,>-C. ili?Sfe14©«}ti{5eSSffct* 
MlZ:S■l±/^:lii^^©^^'^^-''>^'^ 

40 [ 0 0 1 4 ] 

[^H^©HSS©JfJ^] •■'Xic9M<om^i>c-r>i^xmmt 
5. 01«. *:#6BSK:^;5^$;U/>7'f F7>7-©mi 
©3^)5g©}^!il€:^-r^»rffl0-C4>S. C©^SS©JgSg«: 

CC^3fe^#i*-C|gfiEbfc. 70W©i^3-h7-i'^i'Jl' 
VA^-/ F^^T" (SAM) ^rn^Uri^S. aitcfci* 
r. 1 B53l^7;^M^t, 2»SS. 3«WJcc 

^i,y)v-Rammtiy vy^}\^^f^x\ ^ei© 

5tS5tfflS54©;*:a5»©i1-^ffitcJf^fi£^<^'f*'**-. 5'*^ 
50 Tfeg 1 ©i*±2i5-c, 6 tt«?lI;^.«zrO, rji^o^mit^ 



(4) 



^^iXLit, £«:r-f X-?"Di/'5A (Dy) . ^tV>OJ^ 
(Nd ) Rlf'( >i^'5A (In) O^B-^fit^ O-Unqi;. 
;KJH (Hq ) 4niqt. T)l'^'> (Ar ) 26600^<y^^)\^ 

[0015] 5tfemg|54®J+^ffiK:j^fiS3n5-?'>'l'-R*10 



* 



10-284005 

6 

2)4MS-c«fi£5nrt>5 (c©s?:m. re I - 1 

coo 1 6] 









(nia) 






a 46) 




1 


Ta, Os 


2.20 


15 0 


2 


Si O, 


1.46 


2 15 


3 




2.20. 


383 


4 


Si Ot 


1.46 


116 


m 




(LOO) 





[ 0 0 1 7 ] 0 3 ti. B I - 1 )^Jg^?^C0*«5SOJi5S 



[00 18] 















fiiaa (K) 


7 4 3 0 


5 5 10 


¥i%iRfi5ffi5ft Ra 


8 3 


9 0 


±3t^ dm) 


3 5 10 


3 8 2 0 




5 0.1 


5 4.6 


^>ymjE (V) 


4 6.5 


4 7.3 



[0019] ;XCC. ||2CDie56©JBSf.K-r3t>-Cgi?gr 

iftjf *3^EEbr«^Lfct>©-C&So B I - 2 
©^7fejS3S^*^4«:7KT. $/c. «4CC. B 1 - 2 



2a0^fi©lsI-^?l£e?!p6J&S^^'Jl"'^^-< K^>:/ 
©5g#tt i m S ttfc 4) ©*^"^. 
[0020] 
S 40 [S3] 



(5) 



1 0 

8 



2 84005 















(1.46) 




1 


Tai Os 


2.20 


154 


2 


Si O, 


1.46 


110 


3 


Ta»06 


2,20 


34 


4 


Si O, 


L46 


16 8 


88) 




(L 00) 





[0 02 1] 



&m& (K) 

T^fiWffia Ra 
±5t^ (Im) 
^>:m^ (Im/W) 

^>zfm& (V) 



7 8 2 0 
8 5 
34 9 0 

4 9.9 

5 0.4 



5 9 6 0 
9 3 

3 6 5 0 
5 2.1 
5 1.4 



[0 0 2 2] ^21Si,l^m4^^bi:>t'>^<t:oCC^ BI-1 

jaj*i>5'-io%!isiiirtio-cc^^o ^n^csp^r. w-^ 
/cB I - \mh^\.>uB I -2ao<s?a5ai:^(cj:oT. 

SzgSfflJCDX^;U=¥^-(^^15--30%COiiJtjflCCcfco 4> 
(In) CD)a«tCtel>rgSKlR^^^<^CorC^«»Ct 
[0 02 4] C(DJ:^^cB I - llS&St^«B I -2li 



02ao'^4&CS^L/Cct^CC. B I - iaS&50^tiB I 
SO-SGOOnnjCD^S^^^IgfliiSiCC. -^n^^l^i>J^j: < <b 4> 1 O 

30 [0 02 5] ^^iai^<D5-^. 

S^JSd^tC:^^ < ^miyXi.^hO>i)^. 780^3000nmtD?S 
Ji-^SSmS, 780-1500nrnCDia9SJ1'^Ml|SOS*fwCD 
CtDSI^^Ci. 78O--30O0nm<DMJS{C;fe 
t:t'51SC0^J^Sj^$^^75%^TlHl6:^j:l^SEHrt-r. 

[0026] ^5 fufa(D«-j|]56cD}B.^(Dgi?§rffl 
l^fcB 1 - IJSRO'B I - 2JS(D&igSmi^r0^i^S 
iH^^^LTl^^o B I - lJ@<^^?fi^^^r<DS:i^^ 

40 i)^i^^\.>f)K mm. m.2ikum:A(otm,t^hhM^i>ii 

[0 02 7] 
[^5] 



(6) 



1 0 

10 



2 8400 5 













380 ^ eOOnni 


600 780011 


780 — 3000nni 




8 0^ 


94% 


7 9% 


B I -2K 


6 7% 


94% 


8 8% 



[0 028] :^mM^t. ±nd.W^9\-mmmX(D^=f^B<D 



10 -ccDMc:>¥i^fiia^* 75% tUi^c^^ 2^ 4> or* ?>o 

0. tt¥50«2«:i5t:te7lcrF^JS{3:. 0 6 tcS^-Tct ^^c5}^ 

[0 02 9] 
[^6] 





(780--3000nin) 


^>^m& (V) 








B I -2K 


88% 


50.4 


51.4 


+1.0 


BI-IK 


79 


46.5 


47.3 


+ 0.8 




76 


48.3 


50.5 


+ 2.2 


2 


7 3 


50.1 


55.0 


+4.9 




69 


49.6 


55.3 


+ 5.7 



[0030] 'Xtc. =7iy-f(D±%^mii^'^Bm^^ 

7Li><Di3^. 38O~60Or™i ©aJta7lc3©2S?©?I^OS*f^® 



40 



•2,. -TiS:*?^. a7*^e.¥1^2a^*555j^fiK'e^^ 

[0031] 
[^7 1 



(7) 



11 



l^m^l 0-284005 
12 





(380— eOOnia) 


^XM dm) 








Bi-ira 


8 0% 


3510 


3820 


+ 310 


BI-2K 


6 7 


3490 


3650 


+160 




45 


3450 


3280 


-170 




37 


3530 


3170 


-360 



[0 03 2] ^cCfe. *3%H«0C*5C^rfflC^S-:^.'L'-R^'/7S^ 

tel^^rti. 0i|x.WS2tC^L/cB I - lM<0ck5iC. 2 
OtiiODS^CDSMw^Wb-Cl^rfcil^o ^/c. 600 

[0033] ±ie*ffi^om,^.5C4c5C=*-Cii, y'f(D^% 
D>^'t?A (Dy ) ^^tfi^^CCOC^rSiBJLr^/c^^. 

X>^Ui^'^A^fflC^^Ja^5i^^^S^'i?A (Nd ) 
[0034] t/c, :*:^BJ;&S^■r^>^^-'^>'^^>r 

[0035] MCC. y;P-SCf*Ji-i®:^7 h :7 ^ 
®86^-^liT^i2®ti±-C*ntfJ:<. 4-8©;!^^^* 



) . ^^bi^^U:3^'!>A (ZrOj ) . mit^'^y ^ 
<HfO, ) . K{t^ + ^ (Nbi O, ) ®S 

Vimm^tumitmrn <sio, ) ^jM-s^<d:6^mslc^o m 
^n^^sK-r-s^ib-^^ts^ (sio, ) t<ou^m 

[0 03 6] ^/c. 3^^gacc*5l^T. 

oo-cta:©]gaK:/s6cp-c. zft=^mmtbxm^>i>c t 

hX$>i>. 

[ 0 0 3 7 ] ?:^l9CC4olt^7tT*raOpI1S*fe 
^ti^in 400^500nm RC/ 900— 1300nmC?>SS*^?&^# 

40 t*, ^n'e^i40-'509^Syf^R^*50-80?^tcS:S-r2»O*^ 

*5l^t:Sia^@>'hffl<=^&S(iia?&^ 400--500nin CDMilECC 
IffiEU. igi§^@/hfii?:40-50%<f:L'"Cir^^<DtJ. igfe 
ifffi&Ra 90W±Oli5?Sfett«:«^-:>':5. feSg;&2000 
K§S (ISOO-ISOOK) {£TS-ti'^>C<!:*it?^S/cJ?>"C5) 

0O-l300nm6-r-5CD(3:, Jgi^^t L/rgfeS^T^>igS<0 
50 hho 



(8) 



13 



[003 8} 

cc. *:^ajccj:ntf. oJ?I3fe^ieg«M^ 

[132] 0 lCC^L//c^CD?fJSiCC:fot:fSB I - lliCO 
ycDffe7t*$tt* . B I - 1 l5i^^BU<7:>^«?&^ ^ 3& * ^ 20 



l^mW-l 0-284005 
14 



[04 1 ^mM<Dm2(Dm^<OB^^(rCi6iii>B I -2M 
[0 5] mm 1 {CfflC>A:3t=F#ISCD5>7lcSitl#tt^^ 

[06 ] mm2 icmi.^tc^mm<D^^mj^w^^n^- 

[07] J:t$M43CCfflC^/c:?feT»l®CD5>7feS3a«Ftt*S^ 
[08] i:b$5^^d4^Cffll^/c7feT^J^<D^7t2M^ttt«:^ 

[09] tmmbtcmi.^fcyt^mmo^^m^'^^^Tjk 

2 
5 

6 :^mmuum. 



[01 ] 




1 : JBtE© 

2 : «fi 

4 : 3fe&tfig5 - 
6 : 



(9) 10-284005 




40- 




iS & Cnm) 




(10) 



10-284005 



100 




qI J \ : 1- 1 1 1 

500 m) 1500 2000 . 2500 3000 

i£ Gt (nm) 



me] 




500 toco 1500 2000 2500 30)0 



m fi (nm) 



mi] 



100 



eo 

60 




500 1000 1500 2000 2500 3000 

iS fi <nm) 



